Poly(D,L-lactic-co-glycolic acid) microsphere delivery of adenovirus for vaccination.
To study the effect of encapsulation of recombinant adenovirus type 5 encoding Beta-galactosidase (Ad5-Betagal) in poly (D,Llactic-co-glycolic acid) (PLGA) microspheres on viral delivery to professional antigen presenting cells (APCs) in vitro, viral dissemination in vivo, and induction of protective immune responses in vivo. PLGA microspheres containing Ad5-alphagal were prepared by a double emulsion solvent evaporation method. Encapsulation efficiency, in vitro release profile, in vitro cellular uptake and in vivo biodistribution of Ad5-alphagal loaded PLGA microspheres were determined using 125I-labeled Ad5-alphagal (125I-Ad5-alphagal). To evaluate the potential of PLGA microsphere delivery of Ad-alphagal for induction of antigen specific immune responses in vivo, Balb/c mice were immunized with the subcutaneous injection of the formulations then splenocytes of the immunized mice were assayed for cytotoxic T lymphocyte (CTL) activity against a variety of target cells in a 51Cr-release assay. Anti-alphagal antibody responses were assessed in the sera of the immunized mice by enzyme linked immunosorbent assay (ELISA). The effect of encapsulated Ad5-alphagal immunization on protection against a tumor challenge was tested in a murine artificial metastatic lung tumor model with alphagalexpressing tumor cells, CT26.CL25. PLGA microspheres encapsulated Ad5-alphagal with 24.8 +/- 1.4 % encapsulation efficiency and 11.4 +/- 3.6 % of the encapsulated virus retained the functional activity. In vitro release study showed slow release (15% in 11 days) of the virus from the microspheres. PLGA microsphere delivery of Ad5-alphagal resulted in enhanced uptake of the virus by APCs with an increase in the transgene expression in vitro. Administration of the virus in the encapsulated form resulted in substantially decreased viral dissemination to remote organs and tissues as compared to the free virus. Encapsulated virus were capable of eliciting antigen specific CTL as well as antibody responses against alphagal and induced protective immune responses against lethal tumor challenge at a significantly lower infectious viral dose as compared to the free virus. PLGA microsphere with Ad5-alphagal enhances the delivery of virus to APCs with reduced viral dissemination in other organs and induces protective antigen specific immune responses against viral encoded transgene.